 fig. S3 . Comparison of Scoh(q,t) with SD(q,t).  fig. S4 . q 2 dependence of the intensity of the elastic peak in the incoherent dynamic structure factor, Sinc(q,Δt) (eq. S9), at 285 K.  References (33-36)
Supplementary Text
Neutron scattering fundamentals Dynamic neutron scattering is described in terms of the intermediate scattering function, I(q, t) , which contains incoherent and coherent components: Iinc (q,t) and Icoh (q,t) 
where Z is the total number of atoms, bj,inco (bj,coh) is the incoherent (coherent) scattering length of a given atom j, j R  is the position vector of that atom, the brackets denote an ensemble and orientation average, and q is the scattering wave vector. Iinc (q,t) characterizes self-correlation in atomic motions, while Icoh(q,t) probes mostly crosscorrelations, i.e., inter-atomic fluctuations. When t = 0, the coherent intermediate scattering function, Icoh(q,0), becomes the static structure factor, I(q), characterizing the atomic structure of the system
The dynamic structure factor, S(q, E), is the time Fourier transform of the intermediate
where h is the Planck constant, and E is the energy transfer between the incident and scattered neutron. S(q, E) furnishes the amplitude-weighted distribution of the dynamic modes in the sample over frequency at a given q, where the frequency of the mode is defined by E/h.
Procedure for data analysis

Separation of contributions from coherent and incoherent scattering into the neutron signals measured on hydrogenated and deuterated proteins.
Normally, the coherent and incoherent signal from a powder sample can be expressed as:
Icoh=NS(q)F(q) and Iinc=NAinc, respectively, where N is the number of protein molecule in the scattering volume, S(q) is the inter-protein structure factor, defined as the ratio between the total scattering intensity on the powder sample, I(q), and the form factor resulting from a single protein molecule, F(q), and Ainc is the incoherent scattering intensity of a single protein molecule and independent on q (32, 33). Here, F(q) and Ainc are calculated based on the crystal structure of the protein molecule and S(q) is measured experimentally (Fig. 3A ). Hence the coherent and incoherent contributions into the static neutron scattering signal arising from the hydrogendated and deuterated samples can be 
Similarly, the intensity of elastic peak of coherent dynamics structure factor, ) , ( 
In fig. S3 , we compare ) Sinc(q,t) (eq. S9) , at 285 K. The red line serves as a linear fit.
The experimental data obeys a linear fit, indicating that Gaussian Approximation holds (34), i.e., that Sinc(q,t)= exp(-1/6q 2 <x 2 (t)>). <x 2 (t)> is obtained from the slope of the linear fit.
Normal mode analysis
Normal mode analysis was performed using the elastic network model (ENM) (35). In ENM, residues are modeled as point masses connected by springs of equal strength if both residues are located within a cutoff distance. A recent improvement of NMA based on the rotational translational block (RTB) method has allowed it to be used in biomolecular assemblies of ~10,000 residues (36). The major assumption behind the RTB is that low-frequency normal modes of proteins can be described as pure rigid-body motions of blocks of consecutive amino-acid residues.
Here, NMA on camphor-bound CYP101 enzyme was performed with the webserver elNémo (20) . As the current study focuses on the largest amplitude and the lowest frequency modes of the enzyme, the ENM-RTB method is an appropriate choice. The For a period of time, t, the system moves along a given normal mode, ,by an amplitude of Am as
are the initial and final sets of atomic coordinates, respectively, and t = 1 ns for HFBS experiment. The mean-squared atomic displacement resulting from such process can be expressed as
is the displacement of atom i in the process and Z is number of atoms in the system. Here, the mean-squared atomic displacement for a given normal mode thus generated is noted as NM t x    ) ( 2 , being distinct from the mean-squared atomic displacements obtained from incoherent neutron scattering experiment or from MD. In the present work,
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